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[57] ABSTRACT

An injectable pharmaceutical composition for veteri-
nary use 1s disclosed comprising Florfenicol, N-methyl-
2-pyrrohidone, polyethylene glycol and a viscosity re-
ducing agent. The composition is chemically and physi-
cally stable, exhibits constant blood levels and does not
product undesirable side effects.

5 Claims, 1 Drawing Sheet
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PHARMACEUTICAL COMPOSITION OF
FLORFENICOL

BACKGROUND OF THE INVENTION 5

This invention relates to pharmaceutical composi-
tions containing florfenicol as the active ingredient, and
particularly to injectable compositions having a high
concentration of florfenicol.

Florfenicol [D-(threo)- l-p-methylsulfenyl phenyl-2- 10
dichloroacetamido-3-fluoro-l-propanol} is a known anti-
bacterial agent and is useful for veterinary purposes.
When treating a large animal, it is sometimes desirable
to administer a composition having a high concentra-
tion of florfenicol. The large amount of florfenicol thus !
administered should then preferably exhibit constant
blood levels and be active for a prolonged period of
time.

Florfenicol has low solubility in water, about 1.3
mg/ml, and the preparation of a concentrated aqueous 20
injectable solution is not practicable due to the large
volume required to administer a therapeutic dose.

Florfenicol also exhibits low solubility in many phar-
maceutically acceptable organic solvents such as 1,2-
propanediol, glycerin, and benzyl alcohol. 25

Florfenicol 1s generally soluble in aprotic polar sol-
vents, such as N-methyl-2-pyrrolidone or 2-pyrroli-
done: however, concentration of these solvents at levels
greater than 30% was found to cause injection site irri-

tation and tissue. damage upon intramuscular adminis- 30
tration.

SUMMARY OF INVENTION

It has been found that stable injectable compositions
of florfenicol can be provided by means of a novel 35
composition comprising:

10 to 50% by weight of Florfenicol;

10 to 65% by weight of a pyrrolidone solvent:;

5 to 15 by weight of a viscosity reducing agent; and

5 to 40% by weight of polyethylene glycol. 40

The novel compositions provide constant blood lev-
els over a prolonged period of time and exhibit excellent
physical and chemical stability.

BRIEF DESCRIPTION OF THE FIGURE

45
FI1G. 1 illustrates serum florfenicol levels in calves
after single intramuscular 20 mg/kg dose.
DETAILED DESCRIPTION OF THE
INVENTION 50

Florfenicol exhibits antibacterial activity and 1s useful
in veterinary medicine (Merck Index, 11th Edition, No.
4042). U.S. Pat. No. 4,235,892, describes the compound
and processes for making said compound; this patent is
incorporated herein by reference. 55

According to the present invention, a novel composi-
tion has been prepared which provides relatively high
concentrations of florfenicol in a unique organic solvent
system of a pyrrolidone solvent such as 2-pyrrolidone,
N-methyl-2-pyrrolidone; polyethylene glycol, and a 60
viscosity reducing agent.

Compesmons according to the present invention may
comprise from 10 to 509 by weight of florfenicol, and
preferably from 20 to 40% by weight.

The pyrrolidione solvents that can be utilized in this 65
invention include 2-pyrrolidone and N-methyl-2-pyr-
rolidone. The preferred solvent is N-methyl-2-pyrroli-
done. The amount of pyrrolidone solvent in the compo-
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sitions of the present invention may comprise from 10 to
65% by weight of the total composition. Compositions
containing above 309% by weight N-methyl-2-pyrroli-
done solvent may cause injection site irritation and
tissue damage upon intramuscular injection in cattle.

The polyethylene glycols which are used in the com-
positions of the present invention include those having
an average molecular weight of from 200-400. The
preferred polyethylene glycol has an average molecular
weight of about 300 and is also referred to as PEG 300.
The amount of polyethylene glycol present in the com-
positions of the present invention 1s from 5 to 45% by
weight, and preferably from 30 to 409% by weight.

Due to the high solids content of florfenicol in the
compositions of the present invention, a viscosity re-
ducing agent i1s required to provide a product with
workable syringeability. Examples of viscosity reduc-
ing agents useful in the present invention include: etha-
nol and propylene glycol. The preferred viscosity re-
ducing agent is propylene glycol. The amount of viscos-
ity reducing agent employed in the compositions of the
present invention is from 5 to 15% by weight of the
composition; preferably 10 to 15% by weight.

The compositions of the present invention are readily
prepared by mixing the pyrrolidone solvent and the
viscosity reducing agent with approximately 90% of the
polyethylene glycol component. The florfenicol is dis-
solved in the solution and the volume 1s adjusted with
the remaining polyethylene glycol. The resuiting clear
solution 1s sterilized by filtration.

‘The compositions of the present invention exhibat
desirable properties which are useful for administration
of relatively high concentrations of florfenicol. The
compositions have desirable viscosity characteristics
which allows for good syringeability over a wide tem-
perature range and ease of processing, such as good
flow rate through sterilizing filter membranes. The
compositions are physically and chemically stable, for
example, the compositions are stable and maintain speci-
fication for at least two years when stored at tempera-
tures between 2° C. and 30° C. The compositions pro-
vide therapeutic blood levels over a prolonged period
of time and also exhibit acceptable tissue toleration.

The following examples describe in detail the inven-
tion. It will be apparent to those skilled in the art that
modifications, may be practiced without departing from
the purpose and intent of this disclosure.

EXAMPLE 1

An injectable solution is prepared from the following:

Ingredients Weight/ml
Florfemcol 300 mg
N-methyl-2-pyrrolidone 250 mg

" Propylene glycol 150 mg
Polyethylene glycol 300 Qs. ad. 1 ml.

The solution is prepared according to the following
procedure: The N-methyl-2-pyrrohdone, propylene
glycol and approximately 90% of the polyethylene
glycol 300 required are mixed well and then florfenicol
dissolved in the mix. The volume is adjusted with the

PEG 300 remaining and the clear solution is sterilized
by filtration.



5,082,863

3 |
- Intramuscular administration of the above noted for-
mulation to cattle at a single dose of 20 mg/kg of flor-
- fenicol resulted in the following serum levels:
Concentration (max): 3.86 ug/ml
Concentration (12 hours): 1.94 ug/m! 3
- Concentration (24 hours): 1.03 ug/mi

EXAMPLE 2

An 1njectable solution is prepared from the following:
10

Ingredients Weight/ml

300 mg
250 mg
100 mg
gs to ml

Florfenicol
N-methyl-2-pvrrolidone
Ethanol

- Polyethvlene glvcol 300

15

The solution 1s prepared according to the following
procedure: The N-methyl-2-pyrrolidone, ethanol and
approximately 90% of the polyethylene glycol 300 re-
quired, are mixed well and then florfenicol dissolved in
the mix. The volume is adjusted with the PEG 300
remaining and the clear solution is sterilized by filtra-

20

tion. - 25
EXAMPLE 3
An injectable solution is prepared from the following:
30

Ingredients Weight/m!
Florfenicol 300 mg
N-methyl-2-pyrrolidone 350 mg
Propylene glycol 150 mg 35
Polyethvlene glvcol 300 Qs. ad. 1 ml.

The solution is prepared according to the following
procedure described in Example 1.
~ Intramuscular administration of the above noted for- 40
mulation to cattle at a single dose of 20 mg/kg of flor-
fenicol resulted in the following serum levels:
Concentration (max): 5.80 ug/ml
Concentration (12 hours): 1.80 ug/ml

Concentration (24 hours): 0.60 ug/ml 43

50

35

65

4
EXAMPLE 4

An injectable solution is prepared from the following:

Ingredients Weight/mi
Florfenicol 300 mg
N-methyl-2-pyrrolidone 350 mg
Ethanol 100 mg
Polyethviene glycol 300 Qs. ad. 1 ml

The solution is prepared according to the following
procedure described in Example 2.

What 1s claimed 1s:

1. An mnjectable pharmaceutical composition for vet-
erinary use comprising:

10 to 50% by weight of florfenicol;

10 to 65% by weight of a pyrrolidone solvent se-
lected from the group consisting of 2-pyrrolidene
and N-methyl-2-pyrrolidone;

5 to 15% by weight of a viscosity reducing agent
selected from the group consisting of ethanol and
propylene glycol:

J to 40% by weight of polyethylene glycol having an
average molecular weight between 200 and 400.

2. The pharmaceutical composition of claim 1
wherein the pyrrolidone solvent is N-methyl-2-pyrroli-
done.

3. The pharmaceutical composition of claim 1
wherein the polyethylene glycol has an average molec-
ular weight of 300.

4. The pharmaceutical composition of claim 1
wherein the viscosity reducing agent is propylene gly-
col.

5. The pharmaceutical composition of claim 1 com-
prising:

Weight/m]

Ingredient
300 mg ~ Florfenicol
250 mg N-methyl-2-pyrrolidone
150 mg Propylene glycol
Qs. ad. 1 ml Polyethvlene glvcol 300

* * * Xx
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